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Reducing  Systematic Bias U a r  i at ion  in  Global   Ionosph 
S u p p o r t   S a t e l l i t e   A l t i m e t e r   C a l i b r a t i o n  

ere Haps t o  

Lawrence C .  Sparks,  Byron A .  Iijima, Anthony J .  Hannucci,  Xiaoqing P i ,  
Hark J .  Reyes,  Brian D .  Wilson 

Performing  measurements of mean g lobal   sea- leve l   change   us ing  TOPEX 
o b s e r v a t i o n s   r e q u i r e s  a care fu l   account ing  of possible   long-term 
d r i f t s   i n   t h e   a l t i m e t e r   c a l i b r a t i o n s .   C h a r a c t e r i z i n g   t h e   a c c u r a c y  of 
the   i onospher ic   de lay   correc t ion   over   s evera l   years  is  an  important 
s t ep   in   th i s   process .   Independent  estimates of ionospher ic   de lay   that  
can  be compared t o  TOPEX a r e   a v a i l a b l e  from t h e   G l o b a l   P o s i t i o n i n g  
System. The GPS r e c e i v e r   l o c a t e d  a t  Harvest is i d e a l   f o r   t h e s e  
comparisons   s ince  t h e  TOPEX s a t e l l i t e   f l i e s   d i r e c t l y   o v e r h e a d   o n c e   p e r  
ten-day  cycle .   These  comparisons  are  indirect ,   however,   because TOPEX 
radar   s igna l   pa ths   are   no t   genera l ly   a l igned   w i th  GPS s a t e l l i t e   l i n e s  
of s i g h t .  The v e r t i c a l   d e l a y   a b o v e   t h e   r e c e i v e r  must be   inferred from 
d i r e c t   s l a n t   p a t h   o b s e r v a t i o n s   u s i n g   w e l l   e s t a b l i s h e d  mapping 
t echniques  [estimates of GPS i n s t r u m e n t a l   b i a s e s   a r e   a l s o   p a r t  of t h i s  
p r o c e s s ) .   U n f o r t u n a t e l y ,   l i m i t a t i o n s  of the  ionosphere model used  in  
t h i s   r e t r i e v a l   p r o c e d u r e   c a n   i n t r o d u c e   b i a s e s   i n   t h e   v e r t i c a l   d e l a y  
estimates. These b i a s e s   c a n   d r i f t   o v e r  time s c a l e s  of s e v e r a l   y e a r s  
due t o  ionospher ic   var ia t ions   expec ted   over   the   11 -year   so lar   cyc le ,  
t h e r e b y   i n t e r f e r i n g   w i t h  TOPEX/GPS ionospheric   delay  comparisons  over 
s i m i l a r  time s c a l e s .   I n   t h i s   s t u d y ,  we invest igate   methods  of 
r e t r i e v i n g   v e r t i c a l   i o n o s p h e r i c   d e l a y s  from GPS that   minimize  
s y s t e m a t i c   b i a s e s   c a u s e d  by  ionosphere  mismodeling. The v e r t i c a l  
de lays   can   be   re tr i eved  more accurately  than  standard  methods by 
adding  parameters   that   vary   wi th   the   three-dimensional   e lectron 
d e n s i t y   s t r u c t u r e .   U s i n g   s i m u l a t i o n   s t u d i e s  and rea l   da ta ,  we w i l l  
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demonstrate a v e r t i c a l  TEC r e t r i e v a l  method s u f f i c i e n t l y   a c c u r a t e  
a s s e s s i n g  TOPEX i o n o s p h e r e   c a l i b r a t i o n   d r i f t s  t o  wi th in  1 mmlyear 
wi l l   then   out l ine   our   approach  t o  v a l i d a t i n g  TOPEX ionosphere 
c o r r e c t i o n s   o v e r   t h e   m i s s i o n   l i f e t i m e   u s i n g   o v e r f l i g h t   o p p o r t u n i t  
a t  the   Harves t   rece iver  and e lsewhere .  
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